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(54) REPRODUCTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reproduction 
device which suppresses sound interruption and the 
occurrence of waiting time at the time of fast forwarding 
reproduction and rewinding reproduction. 
SOLUTION: A reproduction device is provided with a 
reading means 2 reading data form a recording medium 1 
where data is recorded, a storage means 4 storing data 
which is read by the reading means and a control means 
reading and reproducing data which is stored by the storage 
means. The control means controls the storage state of 
reproduced data whose reproduction is completed into the 
storage means and controls the reading and reproduction of 
reproduced data held in the storage means in response to a 
specified operation. When fast forwarding reproduction and 
rewinding reproduction are instructed, non~ reproduced data 
and reproduced data, which are stored in the storage 
means, are used and reproduction is started. Data is 
adjusted to be read from the recording medium during that 
time and reading data is switched when a system becomes a 
read possible state. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A reading means which reads data in a recording medium with which data was 
recorded. 

A memory measure which memorizes data read by this reading means. 
A control means which reads data memorized by this memory measure and is reproduced. 
It controls to be playback equipment provided with the above, to read reproduced data which 
answered specific operation and was held at said memory measure while controlling said control 
means to hold a memory state to said memory measure of reproduced data which reproduction 
completed, and to reproduce. 

[Claim 2]The playback equipment according to claim 1 when rewinding reproduction is directed, 
wherein said control means reads intermittently reproduced data held at said memory measure to 
an opposite direction with the direction of ordinary reproduction and is reproduced. 
[Claim 3]The playback equipment according to claim 1, wherein said memory measure thins out 
and holds said reproduced data. 

[Claim 4]The playback equipment according to claim 1 when said control means is directed [ 
rewinding reproduction ], wherein it makes reproduction speed of said reproduced data quick. 
[Claim 5]The playback equipment according to claim 1, wherein it has a directing means which 
directs said reproduced data storage holding state and said control means controls said 
reproduced data storage holding state according to an operating condition of said directing 
means. 

[Claim 6]The playback equipment according to claim 5, wherein said control means controls said 
reproduced data storage holding state based on frequency where it becomes impossible for said 
reading means to read data in said recording medium. 

[Claim 7]The playback equipment according to claim 1, wherein said control means controls said 
reproduced data storage holding state based on a relation with data volume of said non- 
regenerative data memorized by said memory measure and reproduced data. 
[Claim 8]The playback equipment according to claim 1, wherein said control means controls said 
reproduced data storage holding state so that data volume of said non-regenerative data increases 
when fast forwarding reproduction is directed. 

[Claim 9]The playback equipment according to claim 1, wherein said control means controls said 
reproduced data storage holding state based on a reproduction direction of said data. 
[Claim 10]Playback equipment which has a reading means which reads a recording medium 
characterized by comprising the following with which data was recorded to data, a memory 
measure which memorizes data read by this reading means, and a control means which reads 
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data memorized by this memory measure and is reproduced. 

A restoration means to memorize data read from said memory measure. 

A reproduction means which reads restoration data which answered specific operation and was 

memorized by said restoration means, and is reproduced. 

[Claim 1 l]The playback equipment according to claim 10, wherein said restoration means 
memorizes intermittently data read from said memory measure. 

[Claim 12]The playback equipment according to claim 1, wherein said control means carries out 
a read rate which reads data in said recording medium earlier than read speed of reproduced data. 
[Claim 13]The playback equipment according to claim 1, wherein said control means starts read- 
out of data within a memory measure from end position of rewinding reproduction in in data in 
which the hold stores of the end position of rewinding reproduction were carried out to said 
memory retaining means. 

[Claim 14] Claim 1, wherein data regarded as reproduction having been completed by fast 
forwarding reproduction is processed as reproduced data, Claim 5, Claim 6, Claim 7, the 
playback equipment according to claim 8 or 9. 

[Claim 15] A reading means which reads data in a recording medium with which data was 
recorded. 

A memory measure which memorizes data read by this reading means. 
A control means which reads data memorized by this memory measure and is reproduced. 
It is playback equipment provided with the above, and said control means reads intermittently 
data memorized by said memory measure in the direction of ordinary reproduction, and the 
direction, when fast forwarding reproduction is directed during ordinary reproduction. 

[Claim 16]In playback equipment which has a reading means which reads a recording medium 
with which data was recorded to data, a memory measure which memorizes data read by this 
reading means, and a control means which reads data memorized by this memory measure and is 
reproduced, Playback equipment having a read speed alteration means which changes read speed 
by said control means so that it may become quick when fast forwarding reproduction is 
directed. 

[Claim 17]In playback equipment which has a reading means which reads a recording medium 
with which data was recorded to data, a memory measure which memorizes data read by this 
reading means, and a control means which reads data memorized by this memory measure and is 
reproduced, A fast-forwarding-reproduction means reproduced with data memorized by said 
memory measure when fast forwarding reproduction is directed, A transportation device to 
which it is made to move to a position on said recording medium with which said reading means 
read a data reading station of said reading means, and inner data was recorded during fast 
forwarding reproduction, Playback equipment having a data means for switching by which said 
reading means switches reproduction of said fast-forwarding-reproduction means to reproduction 
by data read in said recording medium after said reading means moved to a position during read- 
out on said recording medium and reading of it became possible. 

[Claim 18]The playback equipment according to claim 17 having a starting means which starts 
said transportation device when it detects that data volume detected by data volume detection 
means to detect data volume memorized by said memory measure, and said data volume 
detection means turned into below the specified quantity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention]This invention stores temporarily in a memory the data read in the 
recording medium, relates to the playback equipment which has a function which plays music 
etc. based on the memorized data, and relates to the playback equipment which neither a sound 
break nor waiting time generates especially at the time of fast forwarding reproduction or 
rewinding reproduction. 

[Description of the Prior Art] When playing CD (compact disk) and MD (mini disc), many data is 
read in a disk rather than the data needed for a reproducing output, and after memorizing in the 
memory for earthquake-proof which once consists of RAM, there are some which play a sound 
based on the data memorized by the memory. Thus, by once storing the data read in the disk in 
the memory for earthquake-proof, Skipping etc. can be prevented from generating by playing the 
data of this memory for earthquake-proof until an optical pickup returns to the state where data 
can be read again, even if the state where the data from a disk cannot be temporarily read by 
vibration etc. occurs. In the optical disk reproducing device which has such a memory for 
earthquake-proof. Since the data reading station of the optical pickup is progressing rather than 
the data storage position under reproduction, when a rapid traverse or rewinding reproduction is 
directed during reproduction, An optical pickup is returned to a prescribed position (data storage 
position under reproduction), and data is read in this position at usual reproduction speed or high 
speed to a forward direction or an opposite direction, and it changes into a sound, and rapid 
traverse or rewinding reproduction is performed. 

[Problem(s) to be Solved by the Invention] However, in conventional playback equipment, since 
it had the composition of storing new data to the limit of memory space one by one in order to 
prevent skipping, regenerative data was eliminated immediately. For this reason, when looking 
back upon the music and the image which were played before for a while, it is necessary to 
return the data reading station of an optical pickup to that position, and to read data in recording 
media, such as CD, again. In the optical disk reproducing device which uses the memory for 
earthquake-proof, the data read position of the optical pickup is going to previous one 
considerably rather than the recording position of the data under sound reproduction. That is, the 
data under reproduction is read data only with an old part to have been accumulated in the 
memory. Therefore, when a rapid traverse or rewinding reproduction is directed. After moving 
the data reading station of an optical pickup to the position on which the data under sound 
reproduction in an optical disc is recorded, it is necessary to control tracking, a focus, etc. so that 
an optical pickup can read data. For this reason, there is a problem that a sound breaks off until it 
does in this way and can read data, or waiting time occurs. This invention was made in view of 
such a problem, and makes it SUBJECT to provide the playback equipment which suppressed 
generating of a sound break or waiting time at the time of fast forwarding reproduction or 
rewinding reproduction. 

[Means for Solving the Problem]To achieve the above objects, in playback equipment 
characterized by comprising the following, this invention said control means, A thing controlling 
to read reproduced data which answered specific operation and was held at said memory 
measure, and to reproduce while controlling to hold a memory state to said memory measure of 
reproduced data which reproduction completed. 

A reading means which reads data in a recording medium with which data was recorded. 
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A memory measure which memorizes data read by this reading means. 
A control means which reads data memorized by this memory measure and is reproduced. 
The direction of ordinary reproduction reads intermittently reproduced data held at said memory 
measure to an opposite direction, and said control means is reproduced, when rewinding 
reproduction is directed. Said memory measure thins out and holds said reproduced data. Said 
control means makes reproduction speed of said reproduced data quick, when rewinding 
reproduction is directed. Having a directing means which directs said reproduced data storage 
holding state, said control means controls said reproduced data storage holding state according to 
an operating condition of said directing means. Said control means controls said reproduced data 
storage holding state based on frequency where it becomes impossible for said reading means to 
read data in said recording medium. Said control means controls said reproduced data storage 
holding state based on a relation with data volume of said non-regenerative data memorized by 
said memory measure and reproduced data. When fast forwarding reproduction is directed, said 
control means controls said reproduced data storage holding state so that data volume of said 
non-regenerative data increases. Said control means controls said reproduced data storage 
holding state based on a reproduction direction of said data. This invention is characterized by 
that playback equipment which has a reading means which reads data in a recording medium 
with which data was recorded again, a memory measure which memorizes data read by this 
reading means, and a control means which reads data memorized by this memory measure and is 
reproduced comprises: 

A restoration means to memorize data read from said memory measure. 

A reproduction means which reads restoration data which answered specific operation and was 

memorized by said restoration means, and is reproduced. 

Said restoration means memorizes intermittently data read from said memory measure.Said 
control means carries out a read rate which reads data in said recording medium earlier than read 
speed of reproduced data. In in data in which the hold stores of the end position of rewinding 
reproduction were carried out to said memory retaining means, said control means starts read-out 
of data within a memory measure from end position of rewinding reproduction. Data regarded as 
reproduction having been completed by fast forwarding reproduction is processed as reproduced 
data. A reading means which reads data in a recording medium with which data was recorded, In 
playback equipment which it has, a memory measure which memorizes data read by this reading 
means, and a control means which reads data memorized by this memory measure and is 
reproduced said control means, When fast forwarding reproduction is directed during ordinary 
reproduction, data memorized by said memory measure is intermittently read in the direction of 
ordinary reproduction, and the direction. A reading means which reads data in a recording 
medium with which data was recorded, In playback equipment which has a memory measure 
which memorizes data read by this reading means, and a control means which reads data 
memorized by this memory measure and is reproduced, When fast forwarding reproduction was 
directed, it had a read speed alteration means which changes read speed by said control means so 
that it may become quick. This invention is characterized by that playback equipment which has 
a reading means which reads data in a recording medium with which data was recorded again, a 
memory measure which memorizes data read by this reading means, and a control means which 
reads data memorized by this memory measure and is reproduced comprises: 
A fast-forwarding-reproduction means reproduced with data memorized by said memory 
measure when fast forwarding reproduction is directed. 

A transportation device to which it is made to move to a position on said recording medium with 
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which said reading means read a data reading station of said reading means, and inner data was 
recorded during fast forwarding reproduction. 

A data means for switching which switches reproduction of said fast-forwarding-reproduction 
means to reproduction by data which said reading means read in said recording medium after 
said reading means moves to a position during read-out on said recording medium and reading of 

it becomes possible. 

When it detected that data volume detected by data volume detection means to detect data 
volume memorized by said memory measure, and said data volume detection means turned into 
below the specified quantity, it had a starting means which starts said transportation device. 
[Embodiment of the Invention] Drawing 1 is a block diagram showing the composition of the 
disk reproduction device concerning a 1st embodiment of this invention. Hereafter, it explains 
using figures. 1 is disks with which voice data etc. were recorded, such as CD (compact disk) 
and MD (mini disc). 2 is an optical pickup which irradiates the signal recording surface of the 
disk 1 with a laser beam, detects the catoptric light, and reads data. 21 is a spindle motor for 
rotating the disk 1 with predetermined linear velocity. 22 is a delivery mechanism for moving the 
optical pickup 2 to the prescribed position (radial direction) of the disk 1 at high speed, and is 
constituted by a motor, feed screw, etc. 23 so that the optical pickup 2 can read data normally 
The output signal from the optical pickup 2. It is a servo circuit for performing what is called a 
feedback control focus servo [ mechanism / 22 / the optical pickup 2, the spindle motor 21, and / 
delivery ], a tracking servo, a spindle servo, and slide servo control based on (for example, the 
output of RF amplifier 3 1). 3 1 amplifies the data read by the optical pickup 2, and outputs it to 
the digital signal processing circuit 32, and it is an RF amplifier which generates the tracking 
error signal and focus error signal for applying feedback, and is outputted to the servo circuit 23. 
32 is a digital signal processing circuit which performs signal processing, such as a recovery of 
the data which the optical pickup 2 read, and an error correction, and an output signal is once 
memorized via the memory control part 41 by the memory 4 for earthquake-proof. 4 is a memory 
for earthquake-proof which outputs the data which stored temporarily and memorized the data 
read in the disk 1 to the output circuit 5, When it becomes impossible to read data in the disk 1 
by vibration etc. during playback, it is used as a buffer memory until the optical pickup 2 reads 
data again. 41 is a memory control part which controls the writing (memory) to the memory 4 for 
earthquake-proof, and read-out (reproduction (usually), fast forwarding reproduction, rewinding 
reproduction), and comprises a microcomputer, a logic circuit, etc. 5 is an output circuit which 
changes into analog data the data (digital) read from the memory 4 for earthquake-proof, and 
carries out voice response, and is constituted by the loudspeaker etc. which change a digital-to- 
analog conversion circuit, the power amplification circuit which amplifies the changed analog 
signal, and an electrical signal into an audio signal. 6 is a system control part which controls the 
whole system, and comprises a microcomputer etc. The system control part 6 is performing 
motion control of the memory control part 41, The state of the earthquake-proof memory 4 is 
grasped with the signal from the memory control part 41, and the whole system which, as a 
result, also includes the earthquake-proof memory 4 and the memory control part 41 by control 
of the system control part 6 can be controlled now. 7 is a final controlling element which consists 
of an operation key for performing various operator guidance, such as reproduction, fast 
forwarding reproduction, and rewinding reproduction. Drawing 2 is an explanatory view of the 
disk reproduction device concerning a 1st embodiment of this invention of operation, and, as for 
the figure in which (a) shows the data recording positions on a disk, and (b), the read-out 
constitutional diagram of the data at the time of fast forwarding reproduction/rewinding 
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reproduction and (d of the memory state figure of a memory and (c)) are the memory state 
figures of played data. Hereafter, it explains using figures. It is for this embodiment explaining 
the basic motion of the playback equipment of this invention. In the reproduction state of the 
disk reproduction device provided with the memory 4 for earthquake-proof. If a disk 
reproduction device is equipped with the disk 1, first, the read data from the disk 1 will be 
memorized in the free space of the memory 4 (the memory 4 is only called hereafter) for 
earthquake-proof, as shown in drawing 2 (b), and will turn into accumulation data for 
earthquake-proof (non-regenerative data). On the other hand, accumulation data is read from the 
prescribed position of the memory 4, and it is sent to the output circuit 5, and becomes voice 
response. In this case, the speed which reads data in the disk 1 and is memorized in the memory 
4 is controlled to become quicker than the speed which reads accumulation data from the 
memory 4 for playback, and it will be stopped by reading of the data from the disk 1 if the data 
of the specified quantity is stored into the memory 4. Thus, reading from the disk 1 is controlled 
so that accumulation data becomes fixed. Therefore, as shown in drawing 2 (a), the data 
recording positions under reading of the optical pickup 2 will follow previously only the 
capacitive component (time to be equivalent to accumulation data) memorized by the memory 4 
rather than the data recording positions under reproduction. Predetermined time (data volume 
corresponding to predetermined time) is not eliminated from the memory 4, but the data read for 
reproduction is left behind to the reproduced data storage area of the memory 4 as reproduced 
data. The ratio of the reproduced data storage area where the non-regenerative data storage area 
where accumulation data is memorized, and reproduced data are memorized is set up according 
to the purpose so that subsequent embodiments may be described. If it becomes impossible to 
read data in the disk 1 by vibration etc. during playback, the optical pickup 2 will perform a 
tracking servo, a focus servo, etc., and will read data in the position again. They are the data 
numbers (number which showed the order of the data list notionally) 7, 8, 9, 10, and 1 1 one by 
one about the accumulation data which is already read in the disk 1 in the meantime, and is 
stored in the non-regenerative data storage area of the memory 4 (memory).... Data is played. 
Skipping will not be generated, if it returns to the state where reading of data can perform the 
optical pickup 2 normally while there is this accumulation data (non-regenerative data). When 
fast forwarding reproduction is directed by the final controlling element 7 in this state, from the 
position (data number 6 of drawing 2 (cT) under reproduction. Intermittently, it reads one by one 
and reproduces so that accumulation data may be lengthened between the specified numbers set 
up beforehand (in this figure, they are the data numbers 7, 9, and 1 1 .... data is reproduced (in the 
case of 2X reproduction)). One by one intermittently so that reproduced data may be lengthened 
between the specified numbers set up beforehand from the position (data number 6 of drawing 2 
(c)) under reproduction, if rewinding reproduction is directed in this state to an opposite 
direction. For example, in this example, they are the data numbers 5, 3, and 1 .... Data is 
reproduced one by one (in the case of 2X rewinding reproduction). The reproduced data for 
rewinding which reproduction (read-out) completed, Since it is used as an object for search only 
when rewinding is directed, they are the data numbers 14, 13, 12, 11, and 10, for example.... Like 
data, The specific data beforehand set up among the data which did not need to leave continuous 
data and reproduction completed, Like drawing 2 (d), data is thinned out, for example and the 
capacity of the memory 4 can be effectively used by what it leaves intermittently the data of the 
data numbers 14, 10, 6, and 2 for (in the case of 4X rewinding reproduction). In this case, if 
rewinding reproduction is directed, rewinding reproduction will be possible by reading the data 
memorized in the non-regenerative data storage area of the memory 4 to an opposite direction as 
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it is. In a rapid traverse or rewinding reproduction, read intermittently the data memorized by the 
memory 4 and it does not reproduce, The reading speed of the continuous data (data numbers 15, 
16, 17, 18, and 19 .... data) memorized by the memory 4 is increased n times, and it may be made 
to perform fast forwarding reproduction of n double speed. Similarly, in the case of rewinding 
reproduction, a reading speed is increased n times for the continuous data (data numbers 14, 13, 
12, 1 1, and 10 .... data) memorized by the memory, and it may be made to perform rewinding 
reproduction of n double speed. The data currently recorded on the recording medium (disk 1), 
the image data (CD-ROM.) for playing the voice data (CD, MD, etc.) or picture information for 
playing speech information It is DVD etc. and fast forwarding reproduction, rewinding 
reproduction, still picture reproduction, rewinding top delivery reproduction, etc. can be 
performed by controlling read-out (a data number, a reading speed, etc. which should be read) 
from a memory measure (memory 4). Drawing 3 is a flow chart for which the processing which 
the system control part 6 of the disk reproduction device concerning a 1st embodiment of this 
invention performs is shown, and, as for processing and (b), processing and (c) of (a) are always 
regeneration at the time of PLAY (usually) at the time of fast forwarding reproduction/rewinding 
reproduction at the time of memory. Hereafter, it explains using figures. This processing is 
started from the state where the disk 1 was set in the disk reproduction device. First, memory of 
the data read in the disk 1 is explained using the flow chart of drawing 3 (a). This processing is 
always performed during operation of a disk reproduction device. In Step SI 1, it judges whether 
there is more reproduced data than the specified quantity, if there is more reproduced data than 
the specified quantity, it will move to Step S 1 2, and if there is less reproduced data than the 
specified quantity, it will move to Step SI 3. That is, the non-regenerative data which was read in 
the disk 1 and memorized in the memory 4 in order to use the limited memory space effectively, 
The balance of the data volume of the reproduced data which it reads from the memory 4, and 
reproduction is completed, and is left behind to the memory 4 is taken into consideration, and 
data volume compares memory address Y in the memory 4 with the reproduction address X, and 
is judged. In Step SI 2, data is read in a disk, it memorizes in a memory, and processing is 
finished. That is, if it is in a state with little non-regenerative data with more played data than the 
specified quantity, and it becomes impossible to read data in the disk 1 when such, In the non- 
regenerative data in few memories 4, it cannot be coped with but there is a possibility that 
skipping (the read-out data from the memory 4 and the read data from a disk do not continue) 
may occur until it moves the optical pickup 2 to a prescribed position and readjustment is 
completed. When fast forwarding reproduction is directed and there is little data volume of the 
non-regenerative data in the memory 4, there is a possibility that a sound break (it is 
discontinuation of fast forwarding reproduction from the continuity of data) may occur for the 
same Reason. Then, data is read in the disk 1 and it memorizes in the memory 4 so that data 
volume of the non-regenerative data in the memory 4 may be increased. If new data is 
memorized by the memory 4, reproduced data will be overflowed and, as a result, the data 
volume of reproduced data will decrease. It is necessary to make the read rate of the data from 
the disk 1 quicker than the read speed (fast-forwarding-reproduction speed) from the memory 4 
so that the data volume of non-regenerative data may not decrease, also when fast forwarding 
reproduction is directed. In Step SI 3, the memory to reading and the memory of data from a disk 
is stopped, and processing is finished. That is, if reproduced data is in states fewer than the 
specified quantity with much non-regenerative data, and rewinding reproduction is directed when 
such, By the reproduced data in few memories 4, it cannot be coped with but there is a possibility 
that a sound break may occur until it moves the optical pickup 2 to a prescribed position and 
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readjustment is completed. Then, overflow of the played data based on memory of new data is 
prevented, and reading of the data from the disk 1 and the memory to the memory 4 are stopped 
so that data volume of the played data in the memory 4 may be increased. Next, the processing at 
the time of fast forwarding reproduction and rewinding reproduction is explained using the flow 
chart of drawing 3 (b). This processing is performed by interruption, when fast forwarding 
reproduction/rewinding reproduction is directed by the final controlling element 7. In Step S21, 
if it judges whether fast forwarding reproduction was directed and fast forwarding reproduction 
is directed, it will move to Step S22, and if rewinding reproduction is directed, it will move to 
Step S23. That is, it judges any should be directed between fast forwarding reproduction or 
rewinding reproduction from the state of the final controlling element 7 which the user operated. 
In Step S22, it judges whether there is more non-regenerative data than the specified quantity, if 
there is more non-regenerative data than the specified quantity, it will move to Step S25, and if 
there is less non-regenerative data than the specified quantity, it will move to Step S23. That is, 
in the non-regenerative data in few memories 4, it cannot be coped with but there is a possibility 
that a sound break may occur until it will move the optical pickup 2 to a prescribed position and 
adjustment will be completed, if there is more than no specified quantity [ data volume / this ] 
since the non-regenerative data in the memory 4 is used in fast forwarding reproduction. This 
specified quantity moves the optical pickup 2 to a prescribed position, and is decided 
corresponding to time until adjustment is completed. Data volume compares and judges memory 
address Y in the memory 4, and the reproduction address X. In Step S23, if it judges whether 
movement of the optical pickup was completed and movement of an optical pickup is completed, 
it will move to Step S30 and movement of an optical pickup will not be completed, it moves to 
Step S24. That is, it judges whether the optical pickup 2 has moved to the position (it continues) 
corresponding to a rapid traverse / rewinding reproduction data, and the position of the optical 
pickup 2 can be judged from the data number (address) of the read data. In Step S24, an optical 
pickup is moved and it moves to Step S24. That is, the optical pickup 2 is moved to a prescribed 
position at the same time it starts a rapid traverse/rewinding reproduction using the data 
memorized by the memory 4. For example, the optical pickup 2 is moved by a track jump etc. at 
high speed to the position (it continues) corresponding to a rapid traverse / rewinding 
reproduction data. In Step S25, the data of the address X is outputted and it moves to Step S26. 
That is, the data of the address X memorized by the memory 4 is read, and it reproduces. In Step 
S26, if it judges any should be directed between fast forwarding reproduction/rewinding 
reproduction and fast forwarding reproduction is directed, it will move to Step S27, and if 
rewinding reproduction is directed, it will move to Step S29. That is, it judges any should be 
directed between fast forwarding reproduction or rewinding reproduction from the state of the 
final controlling element 7 which the user operated. In Step S27, the data of the address X+2 is 
read and it reproduces. That is, only the data of specification (for example, it is the oddth in the 
case of double reproduction) in which non-regenerative data was beforehand set up in the 
direction which an address (data number) increases since it is fast forwarding reproduction is 
reproduced one by one intermittently (refer to drawing 2 (c)). In Step S28, overflow processing 
is carried out and processing is finished. That is, data is read in the disk 1 and it follows on 
memorizing in the memory 4, and one by one, from the memory 4, played data is overflowed and 
decreases in number so that the data of a reproduction direction may increase. In Step S29, the 
data of the address X-2 is read and it reproduces. That is, only the data of specification (for 
example, it is the oddth in the case of double reproduction) in which reproduced data was 
beforehand set up in the direction in which addresses (data number) decrease in number since it 
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is rewinding reproduction is intermittently reproduced to an opposite direction one by one (refer 
to drawing 2 (c)). When only the reproduced data of the specific address is intermittently 
memorized by the memory 4, the data memorized is reproduced to an opposite direction one by 
one (refer to drawing 2 (d)). In Step S30, read data is outputted (infanticide output) and it moves 
to Step S3 1. That is, since movement of the optical pickup 2 and adjustment were completed so 
that the data from the disk 1 could be read, it switches to the data read in the disk 1 from the data 
(non-regenerative data and played data are decided by a reproduction direction) memorized by 
the memory 4. The data read in the disk 1 is data of the continuous address, and when carrying 
out 2X fast forwarding reproduction, it outputs only the odd-numbered (data number) data to the 
output circuit 5 (infanticide output). In Step S31, read data is memorized in a memory and 
processing is finished. That is, it memorizes in the memory 4 by using as non-regenerative data 
the data read in the disk 1 . In this case, since it is non-regenerative data required for 
reproduction, all the data of the continuous address is memorized. Then, regeneration is 
explained using the flow chart of drawing 3 (c) at the time of PLAY. This processing is 
performed by interruption, when reproduction (ordinary reproduction) is directed by the final 
controlling element 7. In Step S41, the data of the address X is read, and it outputs to an output 
circuit, and moves to Step S42. That is, the data of the address X memorized by the memory 4 is 
outputted to the output circuit 5. In Step S42, the data of the address X+l is read and it outputs to 
an output circuit. That is, non-regenerative data is reproduced one by one in the direction which 
an address (data number) increases since it is reproduction. In Step S43, overflow processing is 
carried out and processing is finished. That is, data is read in the disk 1 and it follows on 
memorizing in the memory 4, and one by one, from the memory 4, played data is overflowed and 
decreases in number so that the data of a reproduction direction may increase. As mentioned 
above, according to this embodiment, when a rapid traverse/rewinding reproduction is directed 
during reproduction, the data memorized by the memory is used first, and since a rapid 
traverse/rewinding reproduction is started from the position under reproduction, waiting time is 
lost. Since it will switch to the read data based on an optical pickup from the read-out data from a 
memory if an optical pickup is moved to a prescribed position during the rapid 
traverse/rewinding reproduction by a memory and it will be in the state which can read data, 
Prolonged rapid traverse/rewinding reproduction become possible, without being restricted to the 
capacity of a memory. Drawing 4 is an explanatory view of the disk reproduction device 
concerning a 2nd embodiment of this invention of operation, and the memory state figure of the 
memory at the time of all the non-reproduction regions and (c of the flow chart for which (a) 
shows the processing which the system control part 6 performs, and (b)) are the memory state 
figures of the memory at the time of non-reproduction region expansion, (d) is usually a memory 
state figure of the memory at the time. Hereafter, it explains using figures. This processing is 
started from the state where the disk was set in the disk reproduction device. This embodiment 
makes proper the non-regenerative data and the reproduced data storage ratio in a memory. In 
Step S51, if it judges whether field change was operated and field change is operated, it will 
move to Step S52 and field change will not be operated, it moves to Step S53. That is, it judges 
from the state of the final controlling element 7 which the user operated. In the disk reproduction 
device for mount, since there are many possibilities that skipping may occur by vibration, a user 
is set up so that a non-regenerative data field may increase by a manual. In the user who uses 
rewinding reproduction frequently, it is set up so that a reproduced data area may increase, as a 
reproduced data area increases. In Step S52, renewal of a field is carried out in the operated 
direction, and processing is finished. In Step S53, if it judges whether fast forwarding 
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reproduction was directed and fast forwarding reproduction is directed, it will move to Step S54, 
and if rewinding reproduction (or ordinary reproduction) is directed, it will move to Step S55. 
That is, it judges any should be directed between fast forwarding reproduction or rewinding 
reproduction from the state of the final controlling element 7 which the user operated. In Step 
S54, a non-regenerative data field is expanded and processing is finished. That is, in the non- 
regenerative data in few memories 4, it cannot be coped with but there is a possibility that a 
sound break may occur until it moves the optical pickup 2 to a prescribed position and 
adjustment is completed, if there is not much this data volume since the non-regenerative data in 
the memory 4 is used in fast forwarding reproduction. Therefore, a non-regenerative data field is 
expanded. In Step S55, expansion of the non-regenerative data field by fast forwarding 
reproduction is canceled, and it moves to Step S56. That is, in order to increase the data volume 
of reproduced data so that it can respond, when many non-regenerative data is unnecessary and 
rewinding reproduction is directed at the time of rewinding reproduction, the non-regenerative 
data field expanding processing expanded at the time of fast forwarding reproduction is canceled 
(it returns to the original data volume). In Step S56, the occurrence frequency of a reading error 
is judged, if the occurrence frequency of an error is large, it will move to Step S57, if the 
occurrence frequency of an error is a degree in the middle, it will move to Step S58, and if the 
occurrence frequency of an error is small, processing will be finished. That is, if a reading error 
occurs during reproduction, it is necessary to move and adjust the optical pickup 2 to a 
prescribed position each time. It is forjudging the data volume of non-regenerative data required 
in order to keep reproduction from breaking off in the meantime using the data memorized by the 
memory 4. In Step S57, processing is finished by making all the fields into a non-regenerative 
data field. That is, the occurrence frequency of a reading error is large and it is necessary to 
perform movement of the optical pickup 2, and adjustment frequently. Reading of new data and 
memory cannot be performed but non-regenerative data continues decreasing in number in the 
meantime. Therefore, let all the fields of the memory 4 be non-regenerative data fields so that 
non-regenerative data may always become the maximum (refer to drawing 4 (bY>. Although time 
is somewhat taken for it to become impossible to memorize reproduced data required at the time 
of rewinding reproduction as the result, and to be able to start rewinding reproduction, since it is 
an obstacle it is more serious for skipping to generate at the time of reproduction, non- 
regenerative data is increased for the measure against skipping on importance. In Step S58, a 
reproduced data area is decreased and processing is finished. That is, since the occurrence 
frequency of a reading error is a degree in the middle, a reproduced data area is decreased in 
consideration of the balance of the data volume of non-regenerative data and reproduced data, 
and it enables it to also memorize reproduced data to rewinding reproduction (refer to drawing 4 
(c)). As mentioned above, according to this embodiment, since the ratio of the non-regenerative 
data field of a memory and a reproduced data area is changed according to the occurrence 
frequency of a reading error, the capacity of a memory can use effectively. Drawing 5 is an 
explanatory view of the disk reproduction device concerning a 3rd embodiment of this invention 
of operation, and (a) is a memory state figure of a memory when the flow chart which shows the 
processing which the system control part 6 performs, and (b) are switched to ordinary 
reproduction from rewinding reproduction. Hereafter, it explains using figures. In Step S61, 
when rewinding reproduction is directed, it is judged whether rewinding reproduction was 
completed only by the data (reproduced data) in the memory 4, If rewinding reproduction is 
completed only by the data (reproduced data) in the memory 4, it will move to Step S62 and 
rewinding reproduction will not be completed only by the data (reproduced data) in the memory 
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4, it moves to Step S63. That is, after rewinding reproduction is directed, like drawing 5 (b), 
rewinding reproduction is completed within the data memorized by the memory 4, and it is 
judged whether it was switched to ordinary reproduction. In the reading station of data, in Step 
S62, the read-out position of data finishes processing as a continuation of non-regenerative data 
as it is. That is, since rewinding reproduction is completed within the played data memorized by 
the memory 4 and it switches to ordinary reproduction, it is not necessary to move and adjust the 
optical pickup 2 to rewinding reproduction, and to newly read data in the disk 1 . Then, a reading 
station (optical pickup position) is not changed (position just before rewinding reproduction is 
directed), but data is read in a continuation of the non-regenerative data already read in the time 
of switching to reproduction. The read-out position of the data from the memory 4 is read in the 
direction shown since all data was in the memory 4, and is reproduced. In Step S63, the read-out 
position of data finishes processing as a read end position accompanying rewinding reproduction 
in the reading station of a new reading station and data. That is, rewinding reproduction will not 
be completed within the played data memorized by the memory 4, but the optical pickup 2 will 
be moved and adjusted to rewinding reproduction, and data will newly be read in the disk 1 . 
Then, reading of data is begun to a reproduction direction from the reading station (optical 
pickup position) at the time of switching to reproduction. It usually passes along the read-out 
position of the data from the memory 4 from the position (new reading station) which rewinding 
reproduction ended, and it reads data and is reproduced. Since movement of an optical pickup 
does not follow according to this embodiment as mentioned above in switching to ordinary 
reproduction from rewinding reproduction only by the data memorized in the memory, the 
waiting time for the change during each regeneration can be abolished. Drawing 6 is an 
explanatory view of the disk reproduction device concerning a 4th embodiment of this invention 
of operation, and it is a flow chart which shows the processing (whose b) the lineblock diagram 
of a memory performs (a) and the system control part 6 performs. Hereafter, it explains using 
figures. This embodiment sets aside the memory which memorizes non-regenerative data, and 
the memory which memorizes reproduced data, and makes reproduction control easy. 4a is the 
1st memory that memorizes the non-regenerative data read in the disk 1 . 4b is the 2nd memory 
(restoration means) that reads from the 1st memory 4a and memorizes the reproduced 
reproduced data. In Step S71, the data of the address X is outputted and it moves to Step S72. 
That is, the data of the predetermined address X of the non-regenerative data which reads in the 
disk 1 and is memorized by the 1st memory 4a is read, and it plays. In Step S72, it judges 
whether the number of the addresses X of the data read from the 1st memory 4a is even, if the 
number of the addresses X is even, it will move to Step S73, and if the number of the addresses 
X is not even (odd number), processing will be finished. That is, in ordinary reproduction, 
although the data of all the addresses is used, since intermittent data may be sufficient as the data 
memorized in the 2nd memory 4b for rewinding, an address chooses only the even-numbered 
data (reproduced data). In Step S73, an address memorizes the even-numbered data in the 2nd 
memory 4b, and finishes processing. That is, it memorizes in the 2nd memory 4b for rewinding. 
If rewinding reproduction is directed, it will reproduce from the 2nd memory 4b one by one to an 
opposite direction. The 1st memory 4a and the 2nd memory 4b do not need to be another 
memories in hard, and they may use the storage area of one memory for the 1st field (the 1st 
memory 4a) and the 2nd field (the 2nd memory 4b), classifying it beforehand. Since the memory 
used at the time of fast forwarding reproduction or rewinding reproduction by memorizing the 
non-regenerative data read in the disk in the 1st memory, and memorizing played data in 
distinction from the 2nd memory becomes another as mentioned above according to this 
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embodiment, The specification method etc. of the writing to a memory and reading control, for 
example, the memory address which write in and specifies a reading position, become easy. 
Although "rewinding reproduction" of the word used for explanation of each embodiment should 
be used in a tape player with the operation which originally rolls a tape, since it is generally used 
also in a disk player etc. in the sense of reverse direction reproduction, it is used in the meaning 
also with these Descriptions. There are reproduction, the method of reproducing at the speed, and 
the method of reproducing like fast forwarding reproduction at high speed in rewinding 
reproduction, and it can respond to both methods also in this embodiment. 
[Effect of the Invention] As explained above, in this invention, the playback equipment which 
suppressed generating of a sound break or waiting time can be provided at the time of fast 
forwarding reproduction or rewinding reproduction. 

TECHNICAL FIELD 

[Field of the Invention] This invention stores temporarily in a memory the data read in the 
recording medium, relates to the playback equipment which has a function which plays music 
etc. based on the memorized data, and relates to the playback equipment which neither a sound 
break nor waiting time generates especially at the time of fast forwarding reproduction or 
rewinding reproduction. 

PRIOR ART 



[Description of the Prior Art] When playing CD (compact disk) and MD (mini disc), many data is 
read in a disk rather than the data needed for a reproducing output, and after memorizing in the 
memory for earthquake-proof which once consists of RAM, there are some which play a sound 
based on the data memorized by the memory. Thus, by once storing the data read in the disk in 
the memory for earthquake-proof, Skipping etc. can be prevented from generating by playing the 
data of this memory for earthquake-proof until an optical pickup returns to the state where data 
can be read again, even if the state where the data from a disk cannot be temporarily read by 
vibration etc. occurs. In the optical disk reproducing device which has such a memory for 
earthquake-proof. Since the data reading station of the optical pickup is progressing rather than 
the data storage position under reproduction, when a rapid traverse or rewinding reproduction is 
directed during reproduction, An optical pickup is returned to a prescribed position (data storage 
position under reproduction), and data is read in this position at usual reproduction speed or high 
speed to a forward direction or an opposite direction, and it changes into a sound, and rapid 
traverse or rewinding reproduction is performed. 

EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, in this invention, the playback equipment which 
suppressed generating of a sound break or waiting time can be provided at the time of fast 
forwarding reproduction or rewinding reproduction. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]However, in conventional playback equipment, since 
it had the composition of storing new data to the limit of memory space one by one in order to 
prevent skipping, regenerative data was eliminated immediately. For this reason, when looking 
back upon the music and the image which were played before for a while, it is necessary to 
return the data reading station of an optical pickup to that position, and to read data in recording 
media, such as CD, again. In the optical disk reproducing device which uses the memory for 
earthquake-proof, the data read position of the optical pickup is going to previous one 
considerably rather than the recording position of the data under sound reproduction. That is, the 
data under reproduction is read data only with an old part to have been accumulated in the 
memory. Therefore, when a rapid traverse or rewinding reproduction is directed. After moving 
the data reading station of an optical pickup to the position on which the data under sound 
reproduction in an optical disc is recorded, it is necessary to control tracking, a focus, etc. so that 
an optical pickup can read data. For this reason, there is a problem that a sound breaks off until it 
does in this way and can read data, or waiting time occurs. This invention was made in view of 
such a problem, and makes it SUBJECT to provide the playback equipment which suppressed 
generating of a sound break or waiting time at the time of fast forwarding reproduction or 
rewinding reproduction. 

MEANS 



[Means for Solving the Problem]To achieve the above objects, in playback equipment 
characterized by comprising the following, this invention said control means, A thing controlling 
to read reproduced data which answered specific operation and was held at said memory 
measure, and to reproduce while controlling to hold a memory state to said memory measure of 
reproduced data which reproduction completed. 

A reading means which reads data in a recording medium with which data was recorded. 
A memory measure which memorizes data read by this reading means. 
A control means which reads data memorized by this memory measure and is reproduced. 
The direction of ordinary reproduction reads intermittently reproduced data held at said memory 
measure to an opposite direction, and said control means is reproduced, when rewinding 
reproduction is directed. Said memory measure thins out and holds said reproduced data. Said 
control means makes reproduction speed of said reproduced data quick, when rewinding 
reproduction is directed. Having a directing means which directs said reproduced data storage 
holding state, said control means controls said reproduced data storage holding state according to 
an operating condition of said directing means. Said control means controls said reproduced data 
storage holding state based on frequency where it becomes impossible for said reading means to 
read data in said recording medium. Said control means controls said reproduced data storage 
holding state based on a relation with data volume of said non-regenerative data memorized by 
said memory measure and reproduced data. When fast forwarding reproduction is directed, said 
control means controls said reproduced data storage holding state so that data volume of said 
non-regenerative data increases. Said control means controls said reproduced data storage 
holding state based on a reproduction direction of said data. This invention is characterized by 
that playback equipment which has a reading means which reads data in a recording medium 
with which data was recorded again, a memory measure which memorizes data read by this 
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reading means, and a control means which reads data memorized by this memory measure and is 
reproduced comprises: 

A restoration means to memorize data read from said memory measure. 

A reproduction means which reads restoration data which answered specific operation and was 

memorized by said restoration means, and is reproduced. 

Said restoration means memorizes intermittently data read from said memory measure.Said 
control means carries out a read rate which reads data in said recording medium earlier than read 
speed of reproduced data. In in data in which the hold stores of the end position of rewinding 
reproduction were carried out to said memory retaining means, said control means starts read-out 
of data within a memory measure from end position of rewinding reproduction. Data regarded as 
reproduction having been completed by fast forwarding reproduction is processed as reproduced 
data. A reading means which reads data in a recording medium with which data was recorded, In 
playback equipment which it has, a memory measure which memorizes data read by this reading 
means, and a control means which reads data memorized by this memory measure and is 
reproduced said control means, When fast forwarding reproduction is directed during ordinary 
reproduction, data memorized by said memory measure is intermittently read in the direction of 
ordinary reproduction, and the direction. A reading means which reads data in a recording 
medium with which data was recorded, In playback equipment which has a memory measure 
which memorizes data read by this reading means, and a control means which reads data 
memorized by this memory measure and is reproduced, When fast forwarding reproduction was 
directed, it had a read speed alteration means which changes read speed by said control means so 
that it may become quick. This invention is characterized by that playback equipment which has 
a reading means which reads data in a recording medium with which data was recorded again, a 
memory measure which memorizes data read by this reading means, and a control means which 
reads data memorized by this memory measure and is reproduced comprises: 
A fast-forwarding-reproduction means reproduced with data memorized by said memory 
measure when fast forwarding reproduction is directed. 

A transportation device to which it is made to move to a position on said recording medium with 
which said reading means read a data reading station of said reading means, and inner data was 
recorded during fast forwarding reproduction. 

A data means for switching which switches reproduction of said fast-forwarding-reproduction 
means to reproduction by data which said reading means read in said recording medium after 
said reading means moves to a position during read-out on said recording medium and reading of 
it becomes possible. 

When it detected that data volume detected by data volume detection means to detect data 
volume memorized by said memory measure, and said data volume detection means turned into 
below the specified quantity, it had a starting means which starts said transportation device. 
[Embodiment of the Invention] Drawing 1 is a block diagram showing the composition of the 
disk reproduction device concerning a 1st embodiment of this invention. Hereafter, it explains 
using figures. 1 is disks with which voice data etc. were recorded, such as CD (compact disk) 
and MD (mini disc). 2 is an optical pickup which irradiates the signal recording surface of the 
disk 1 with a laser beam, detects the catoptric light, and reads data. 21 is a spindle motor for 
rotating the disk 1 with predetermined linear velocity. 22 is a delivery mechanism for moving the 
optical pickup 2 to the prescribed position (radial direction) of the disk 1 at high speed, and is 
constituted by a motor, feed screw, etc. 23 so that the optical pickup 2 can read data normally 
The output signal from the optical pickup 2. It is a servo circuit for performing what is called a 
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feedback control focus servo [ mechanism / 22 / the optical pickup 2, the spindle motor 21, and / 
delivery ], a tracking servo, a spindle servo, and slide servo control based on (for example, the 
output of RF amplifier 31). 31 amplifies the data read by the optical pickup 2, and outputs it to 
the digital signal processing circuit 32, and it is an RF amplifier which generates the tracking 
error signal and focus error signal for applying feedback, and is outputted to the servo circuit 23. 
32 is a digital signal processing circuit which performs signal processing, such as a recovery ot 
the data which the optical pickup 2 read, and an error correction, and an output signal is once 
memorized via the memory control part 41 by the memory 4 for earthquake-proof. 4 is a memory 
for earthquake-proof which outputs the data which stored temporarily and memorized the data 
read in the disk 1 to the output circuit 5, When it becomes impossible to read data in the disk 1 
by vibration etc. during playback, it is used as a buffer memory until the optical pickup 2 reads 
data again. 41 is a memory control part which controls the writing (memory) to the memory 4 for 
earthquake-proof, and read-out (reproduction (usually), fast forwarding reproduction, rewinding 
reproduction), and comprises a microcomputer, a logic circuit, etc. 5 is an output circuit which 
changes into analog data the data (digital) read from the memory 4 for earthquake-proof, and 
carries out voice response, and is constituted by the loudspeaker etc. which change a digita -to- 
analog conversion circuit, the power amplification circuit which amplifies the changed analog 
signal, and an electrical signal into an audio signal. 6 is a system control part which controls the 
whole system, and comprises a microcomputer etc. The system control part 6 is performing 
motion control of the memory control part 41, The state of the earthquake-proof memory 4 is 
grasped with the signal from the memory control part 4 1 , and the whole system which, as a 
result, also includes the earthquake-proof memory 4 and the memory control part 41 by control 
of the system control part 6 can be controlled now. 7 is a final controlling element which consists 
of an operation key for performing various operator guidance, such as reproduction, fast 
forwarding reproduction, and rewinding reproduction. Drawing 2 is an explanatory view ot the 
disk reproduction device concerning a 1st embodiment of this invention of operation, and, as tor 
the figure in which (a) shows the data recording positions on a disk, and (b), the read-out 
constitutional diagram of the data at the time of fast forwarding reproduction/rewinding 
reproduction and (d of the memory state figure of a memory and (c)) are the memory state 
figures of played data. Hereafter, it explains using figures. It is for this embodiment explaining 
the basic motion of the playback equipment of this invention. In the reproduction state ot the 
disk reproduction device provided with the memory 4 for earthquake-proof. If a disk 
reproduction device is equipped with the disk 1, first, the read data from the disk 1 will be 
memorized in the free space of the memory 4 (the memory 4 is only called hereafter) tor 
earthquake-proof, as shown in drawing 2 (b), and will turn into accumulation data for 
earthquake-proof (non-regenerative data). On the other hand, accumulation data is read from the 
prescribed position of the memory 4, and it is sent to the output circuit 5, and becomes voice 
response In this case, the speed which reads data in the disk 1 and is memorized m the memory 
4 is controlled to become quicker than the speed which reads accumulation data from the 
memory 4 for playback, and it will be stopped by reading of the data from the disk 1 if the data 
of the specified quantity is stored into the memory 4. Thus, reading from the disk 1 is controlled 
so that accumulation data becomes fixed. Therefore, as shown in drawing 2 (a), the data 
recording positions under reading of the optical pickup 2 will follow previously only the 
capacitive component (time to be equivalent to accumulation data) memorized by the memory 4 
rather than the data recording positions under reproduction. Predetermined time (data volume 
corresponding to predetermined time) is not eliminated from the memory 4, but the data read tor 
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reproduction is left behind to the reproduced data storage area of the memory 4 as reproduced 
data. The ratio of the reproduced data storage area where the non-regenerative data storage area 
where accumulation data is memorized, and reproduced data are memorized is set up according 
to the purpose so that subsequent embodiments may be described. If it becomes impossible to 
read data in the disk 1 by vibration etc. during playback, the optical pickup 2 will perform a 
tracking servo, a focus servo, etc., and will read data in the position again. They are the data 
numbers (number which showed the order of the data list notionally) 7, 8, 9, 10, and 1 1 one by 
one about the accumulation data which is already read in the disk 1 in the meantime, and is 
stored in the non-regenerative data storage area of the memory 4 (memory).... Data is played. 
Skipping will not be generated, if it returns to the state where reading of data can perform the 
optical pickup 2 normally while there is this accumulation data (non-regenerative data). When 
fast forwarding reproduction is directed by the final controlling element 7 in this state, from the 
position (data number 6 of drawing 2 (c)) under reproduction. Intermittently, it reads one by one 
and reproduces so that accumulation data may be lengthened between the specified numbers set 
up beforehand (in this figure, they are the data numbers 7, 9, and 1 1 .... data is reproduced (in the 
case of 2X reproduction)). One by one intermittently so that reproduced data may be lengthened 
between the specified numbers set up beforehand from the position (data number 6 of drawing 2 
(c)) under reproduction, if rewinding reproduction is directed in this state to an opposite 
direction. For example, in this example, they are the data numbers 5, 3, and 1 .... Data is 
reproduced one by one (in the case of 2X rewinding reproduction). The reproduced data for 
rewinding which reproduction (read-out) completed, Since it is used as an object for search only 
when rewinding is directed, they are the data numbers 14, 13, 12, 1 1, and 10, for example.... Like 
data, The specific data beforehand set up among the data which did not need to leave continuous 
data and reproduction completed, Like drawing 2 (d), data is thinned out, for example and the 
capacity of the memory 4 can be effectively used by what it leaves intermittently the data of the 
data numbers 14, 10, 6, and 2 for (in the case of 4X rewinding reproduction). In this case, if 
rewinding reproduction is directed, rewinding reproduction will be possible by reading the data 
memorized in the non-regenerative data storage area of the memory 4 to an opposite direction as 
it is. In a rapid traverse or rewinding reproduction, read intermittently the data memorized by the 
memory 4 and it does not reproduce, The reading speed of the continuous data (data numbers 15, 
16, 17, 18, and 19 .... data) memorized by the memory 4 is increased n times, and it may be made 
to perform fast forwarding reproduction of n double speed. Similarly, in the case of rewinding 
reproduction, a reading speed is increased n times for the continuous data (data numbers 14, 13, 
12, 1 1, and 10 .... data) memorized by the memory, and it may be made to perform rewinding 
reproduction of n double speed. The data currently recorded on the recording medium (disk 1), 
the image data (CD-ROM.) for playing the voice data (CD, MD, etc.) or picture information for 
playing speech information It is DVD etc. and fast forwarding reproduction, rewinding 
reproduction, still picture reproduction, rewinding top delivery reproduction, etc. can be 
performed by controlling read-out (a data number, a reading speed, etc. which should be read) 
from a memory measure (memory 4). Drawing 3 is a flow chart for which the processing which 
the system control part 6 of the disk reproduction device concerning a 1st embodiment of this 
invention performs is shown, and, as for processing and (b), processing and (c) of (a) are always 
regeneration at the time of PLAY (usually) at the time of fast forwarding reproduction/rewinding 
reproduction at the time of memory. Hereafter, it explains using figures. This processing is 
started from the state where the disk 1 was set in the disk reproduction device. First, memory of 
the data read in the disk 1 is explained using the flow chart of drawing 3 (a). This processing is 



16 



Machine English Translation of JP 2000-285589 



always performed during operation of a disk reproduction device. In Step SI 1, it judges whether 
there is more reproduced data than the specified quantity, if there is more reproduced data than 
the specified quantity, it will move to Step SI 2, and if there is less reproduced data than the 
specified quantity, it will move to Step SI 3. That is, the non-regenerative data which was read in 
the disk 1 and memorized in the memory 4 in order to use the limited memory space effectively, 
The balance of the data volume of the reproduced data which it reads from the memory 4, and 
reproduction is completed, and is left behind to the memory 4 is taken into consideration, and 
data volume compares memory address Y in the memory 4 with the reproduction address X, and 
is judged. In Step SI 2, data is read in a disk, it memorizes in a memory, and processing is 
finished. That is, if it is in a state with little non-regenerative data with more played data than the 
specified quantity, and it becomes impossible to read data in the disk 1 when such, In the non- 
regenerative data in few memories 4, it cannot be coped with but there is a possibility that 
skipping (the read-out data from the memory 4 and the read data from a disk do not continue) 
may occur until it moves the optical pickup 2 to a prescribed position and readjustment is 
completed. When fast forwarding reproduction is directed and there is little data volume of the 
non-regenerative data in the memory 4, there is a possibility that a sound break (it is 
discontinuation of fast forwarding reproduction from the continuity of data) may occur for the 
same Reason. Then, data is read in the disk 1 and it memorizes in the memory 4 so that data 
volume of the non-regenerative data in the memory 4 may be increased. If new data is 
memorized by the memory 4, reproduced data will be overflowed and, as a result, the data 
volume of reproduced data will decrease. It is necessary to make the read rate of the data from 
the disk 1 quicker than the read speed (fast-forwarding-reproduction speed) from the memory 4 
so that the data volume of non-regenerative data may not decrease, also when fast forwarding 
reproduction is directed. In Step SI 3, the memory to reading and the memory of data from a disk 
is stopped, and processing is finished. That is, if reproduced data is in states fewer than the 
specified quantity with much non-regenerative data, and rewinding reproduction is directed when 
such, By the reproduced data in few memories 4, it cannot be coped with but there is a possibility 
that a sound break may occur until it moves the optical pickup 2 to a prescribed position and 
readjustment is completed. Then, overflow of the played data based on memory of new data is 
prevented, and reading of the data from the disk 1 and the memory to the memory 4 are stopped 
so that data volume of the played data in the memory 4 may be increased. Next, the processing at 
the time of fast forwarding reproduction and rewinding reproduction is explained using the flow 
chart of drawing 3 (b). This processing is performed by interruption, when fast forwarding 
reproduction/rewinding reproduction is directed by the final controlling element 7. In Step S21, 
if it judges whether fast forwarding reproduction was directed and fast forwarding reproduction 
is directed, it will move to Step S22, and if rewinding reproduction is directed, it will move to 
Step S23 . That is, it judges any should be directed between fast forwarding reproduction or 
rewinding reproduction from the state of the final controlling element 7 which the user operated. 
In Step S22, it judges whether there is more non-regenerative data than the specified quantity, if 
there is more non-regenerative data than the specified quantity, it will move to Step S25, and if 
there is less non-regenerative data than the specified quantity, it will move to Step S23. That is, 
in the non-regenerative data in few memories 4, it cannot be coped with but there is a possibility 
that a sound break may occur until it will move the optical pickup 2 to a prescribed position and 
adjustment will be completed, if there is more than no specified quantity [ data volume / this ] 
since the non-regenerative data in the memory 4 is used in fast forwarding reproduction. This 
specified quantity moves the optical pickup 2 to a prescribed position, and is decided 
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corresponding to time until adjustment is completed. Data volume compares and judges memory 
address Y in the memory 4, and the reproduction address X. In Step S23, if it judges whether 
movement of the optical pickup was completed and movement of an optical pickup is completed, 
it will move to Step S30 and movement of an optical pickup will not be completed, it moves to 
Step S24. That is, it judges whether the optical pickup 2 has moved to the position (it continues) 
corresponding to a rapid traverse / rewinding reproduction data, and the position of the optical 
pickup 2 can be judged from the data number (address) of the read data. In Step S24, an optical 
pickup is moved and it moves to Step S24. That is, the optical pickup 2 is moved to a prescribed 
position at the same time it starts a rapid traverse/rewinding reproduction using the data 
memorized by the memory 4. For example, the optical pickup 2 is moved by a track jump etc. at 
high speed to the position (it continues) corresponding to a rapid traverse / rewinding 
reproduction data. In Step S25, the data of the address X is outputted and it moves to Step S26. 
That is, the data of the address X memorized by the memory 4 is read, and it reproduces. In Step 
S26, if it judges any should be directed between fast forwarding reproduction/rewinding 
reproduction and fast forwarding reproduction is directed, it will move to Step S27, and if 
rewinding reproduction is directed, it will move to Step S29. That is, it judges any should be 
directed between fast forwarding reproduction or rewinding reproduction from the state of the 
final controlling element 7 which the user operated. In Step S27, the data of the address X+2 is 
read and it reproduces. That is, only the data of specification (for example, it is the oddth in the 
case of double reproduction) in which non-regenerative data was beforehand set up in the 
direction which an address (data number) increases since it is fast forwarding reproduction is 
reproduced one by one intermittently (refer to drawing 2 (c)). In Step S28, overflow processing 
is carried out and processing is finished. That is, data is read in the disk 1 and it follows on 
memorizing in the memory 4, and one by one, from the memory 4, played data is overflowed and 
decreases in number so that the data of a reproduction direction may increase. In Step S29, the 
data of the address X-2 is read and it reproduces. That is, only the data of specification (for 
example, it is the oddth in the case of double reproduction) in which reproduced data was 
beforehand set up in the direction in which addresses (data number) decrease in number since it 
is rewinding reproduction is intermittently reproduced to an opposite direction one by one (refer 
to drawing 2 (c)). When only the reproduced data of the specific address is intermittently 
memorized by the memory 4, the data memorized is reproduced to an opposite direction one by 
one (refer to drawing 2 (d)). In Step S30, read data is outputted (infanticide output) and it moves 
to Step S31. That is, since movement of the optical pickup 2 and adjustment were completed so 
that the data from the disk 1 could be read, it switches to the data read in the disk 1 from the data 
(non-regenerative data and played data are decided by a reproduction direction) memorized by 
the memory 4. The data read in the disk 1 is data of the continuous address, and when carrying 
out 2X fast forwarding reproduction, it outputs only the odd-numbered (data number) data to the 
output circuit 5 (infanticide output). In Step S3 1 , read data is memorized in a memory and 
processing is finished. That is, it memorizes in the memory 4 by using as non-regenerative data 
the data read in the disk 1 . In this case, since it is non-regenerative data required for 
reproduction, all the data of the continuous address is memorized. Then, regeneration is 
explained using the flow chart of drawing 3 (c) at the time of PLAY. This processing is 
performed by interruption, when reproduction (ordinary reproduction) is directed by the final 
controlling element 7. In Step S41, the data of the address X is read, and it outputs to an output 
circuit and moves to Step S42. That is, the data of the address X memorized by the memory 4 is 
outputted to the output circuit 5. In Step S42, the data of the address X+l is read and it outputs to 
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an output circuit. That is, non-regenerative data is reproduced one by one in the direction which 
an address (data number) increases since it is reproduction. In Step S43, overflow processing is 
carried out and processing is finished. That is, data is read in the disk 1 and it follows on 
memorizing in the memory 4, and one by one, from the memory 4, played data is overflowed and 
decreases in number so that the data of a reproduction direction may increase. As mentioned 
above, according to this embodiment, when a rapid traverse/rewinding reproduction is directed 
during reproduction, the data memorized by the memory is used first, and since a rapid 
traverse/rewinding reproduction is started from the position under reproduction, waiting time is 
lost. Since it will switch to the read data based on an optical pickup from the read-out data from a 
memory if an optical pickup is moved to a prescribed position during the rapid 
traverse/rewinding reproduction by a memory and it will be in the state which can read data, 
Prolonged rapid traverse/rewinding reproduction become possible, without being restricted to the 
capacity of a memory. Drawing 4 is an explanatory view of the disk reproduction device 
concerning a 2nd embodiment of this invention of operation, and the memory state figure of the 
memory at the time of all the non-reproduction regions and (c of the flow chart for which (a) 
shows the processing which the system control part 6 performs, and (b)) are the memory state 
figures of the memory at the time of non-reproduction region expansion, (d) is usually a memory 
state figure of the memory at the time. Hereafter, it explains using figures. This processing is 
started from the state where the disk was set in the disk reproduction device. This embodiment 
makes proper the non-regenerative data and the reproduced data storage ratio in a memory. In 
Step S51, if it judges whether field change was operated and field change is operated, it will 
move to Step S52 and field change will not be operated, it moves to Step S53. That is, it judges 
from the state of the final controlling element 7 which the user operated. In the disk reproduction 
device for mount, since there are many possibilities that skipping may occur by vibration, a user 
is set up so that a non-regenerative data field may increase by a manual. In the user who uses 
rewinding reproduction frequently, it is set up so that a reproduced data area may increase, as a 
reproduced data area increases. In Step S52, renewal of a field is carried out in the operated 
direction, and processing is finished. In Step S53, if it judges whether fast forwarding 
reproduction was directed and fast forwarding reproduction is directed, it will move to Step S54, 
and if rewinding reproduction (or ordinary reproduction) is directed, it will move to Step S55. 
That is, it judges any should be directed between fast forwarding reproduction or rewinding 
reproduction from the state of the final controlling element 7 which the user operated. In Step 
S54, a non-regenerative data field is expanded and processing is finished. That is, in the non- 
regenerative data in few memories 4, it cannot be coped with but there is a possibility that a 
sound break may occur until it moves the optical pickup 2 to a prescribed position and 
adjustment is completed, if there is not much this data volume since the non-regenerative data in 
the memory 4 is used in fast forwarding reproduction. Therefore, a non-regenerative data field is 
expanded. In Step S55, expansion of the non-regenerative data field by fast forwarding 
reproduction is canceled, and it moves to Step S56. That is, in order to increase the data volume 
of reproduced data so that it can respond, when many non-regenerative data is unnecessary and 
rewinding reproduction is directed at the time of rewinding reproduction, the non-regenerative 
data field expanding processing expanded at the time of fast forwarding reproduction is canceled 
(it returns to the original data volume). In Step S56, the occurrence frequency of a reading error 
is judged, if the occurrence frequency of an error is large, it will move to Step S57, if the 
occurrence frequency of an error is a degree in the middle, it will move to Step S58, and if the 
occurrence frequency of an error is small, processing will be finished. That is, if a reading error 
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occurs during reproduction, it is necessary to move and adjust the optical pickup 2 to a 
prescribed position each time. It is forjudging the data volume of non-regenerative data required 
in order to keep reproduction from breaking off in the meantime using the data memorized by the 
memory 4. In Step S57, processing is finished by making all the fields into a non-regenerative 
data field. That is, the occurrence frequency of a reading error is large and it is necessary to 
perform movement of the optical pickup 2, and adjustment frequently. Reading of new data and 
memory cannot be performed but non-regenerative data continues decreasing in number in the 
meantime. Therefore, let all the fields of the memory 4 be non-regenerative data fields so that 
non-regenerative data may always become the maximum (refer to drawing 4 (b)). Although time 
is somewhat taken for it to become impossible to memorize reproduced data required at the time 
of rewinding reproduction as the result, and to be able to start rewinding reproduction, since it is 
an obstacle it is more serious for skipping to generate at the time of reproduction, non- 
regenerative data is increased for the measure against skipping on importance. In Step S58, a 
reproduced data area is decreased and processing is finished. That is, since the occurrence 
frequency of a reading error is a degree in the middle, a reproduced data area is decreased in 
consideration of the balance of the data volume of non-regenerative data and reproduced data, 
and it enables it to also memorize reproduced data to rewinding reproduction (refer to drawing 4 
(c)). As mentioned above, according to this embodiment, since the ratio of the non-regenerative 
data field of a memory and a reproduced data area is changed according to the occurrence 
frequency of a reading error, the capacity of a memory can use effectively. Drawing 5 is an 
explanatory view of the disk reproduction device concerning a 3rd embodiment of this invention 
of operation, and (a) is a memory state figure of a memory when the flow chart which shows the 
processing which the system control part 6 performs, and (b) are switched to ordinary 
reproduction from rewinding reproduction. Hereafter, it explains using figures. In Step S61, 
when rewinding reproduction is directed, it is judged whether rewinding reproduction was 
completed only by the data (reproduced data) in the memory 4, If rewinding reproduction is 
completed only by the data (reproduced data) in the memory 4, it will move to Step S62 and 
rewinding reproduction will not be completed only by the data (reproduced data) in the memory 
4, it moves to Step S63. That is, after rewinding reproduction is directed, like drawing 5 (b), 
rewinding reproduction is completed within the data memorized by the memory 4, and it is 
judged whether it was switched to ordinary reproduction. In the reading station of data, in Step 
S62, the read-out position of data finishes processing as a continuation of non-regenerative data 
as it is. That is, since rewinding reproduction is completed within the played data memorized by 
the memory 4 and it switches to ordinary reproduction, it is not necessary to move and adjust the 
optical pickup 2 to rewinding reproduction, and to newly read data in the disk 1. Then, a reading 
station (optical pickup position) is not changed (position just before rewinding reproduction is 
directed), but data is read in a continuation of the non-regenerative data already read in the time 
of switching to reproduction. The read-out position of the data from the memory 4 is read in the 
direction shown since all data was in the memory 4, and is reproduced. In Step S63, the read-out 
position of data finishes processing as a read end position accompanying rewinding reproduction 
in the reading station of a new reading station and data. That is, rewinding reproduction will not 
be completed within the played data memorized by the memory 4, but the optical pickup 2 will 
be moved and adjusted to rewinding reproduction, and data will newly be read in the disk 1 . 
Then, reading of data is begun to a reproduction direction from the reading station (optical 
pickup position) at the time of switching to reproduction. It usually passes along the read-out 
position of the data from the memory 4 from the position (new reading station) which rewinding 
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reproduction ended, and it reads data and is reproduced. Since movement of an optical pickup 
does not follow according to this embodiment as mentioned above in switching to ordinary 
reproduction from rewinding reproduction only by the data memorized in the memory, the 
waiting time for the change during each regeneration can be abolished. Drawing 6 is an 
explanatory view of the disk reproduction device concerning a 4th embodiment of this invention 
of operation, and it is a flow chart which shows the processing (whose b) the lineblock diagram 
of a memory performs (a) and the system control part 6 performs. Hereafter, it explains using 
figures. This embodiment sets aside the memory which memorizes non-regenerative data, and 
the memory which memorizes reproduced data, and makes reproduction control easy. 4a is the 
1st memory that memorizes the non-regenerative data read in the disk 1. 4b is the 2nd memory 
(restoration means) that reads from the 1st memory 4a and memorizes the reproduced 
reproduced data. In Step S71, the data of the address X is outputted and it moves to Step S72. 
That is, the data of the predetermined address X of the non-regenerative data which reads in the 
disk 1 and is memorized by the 1st memory 4a is read, and it plays. In Step S72, it judges 
whether the number of the addresses X of the data read from the 1st memory 4a is even, if the 
number of the addresses X is even, it will move to Step S73, and if the number of the addresses 
X is not even (odd number), processing will be finished. That is, in ordinary reproduction, 
although the data of all the addresses is used, since intermittent data may be sufficient as the data 
memorized in the 2nd memory 4b for rewinding, an address chooses only the even-numbered 
data (reproduced data). In Step S73, an address memorizes the even-numbered data in the 2nd 
memory 4b, and finishes processing. That is, it memorizes in the 2nd memory 4b for rewinding. 
If rewinding reproduction is directed, it will reproduce from the 2nd memory 4b one by one to an 
opposite direction. The 1 st memory 4a and the 2nd memory 4b do not need to be another 
memories in hard, and they may use the storage area of one memory for the 1st field (the 1st 
memory 4a) and the 2nd field (the 2nd memory 4b), classifying it beforehand. Since the memory 
used at the time of fast forwarding reproduction or rewinding reproduction by memorizing the 
non-regenerative data read in the disk in the 1st memory, and memorizing played data in 
distinction from the 2nd memory becomes another as mentioned above according to this 
embodiment, The specification method etc. of the writing to a memory and reading control, for 
example, the memory address which write in and specifies a reading position, become easy. 
Although "rewinding reproduction" of the word used for explanation of each embodiment should 
be used in a tape player with the operation which originally rolls a tape, since it is generally used 
also in a disk player etc. in the sense of reverse direction reproduction, it is used in the meaning 
also with these Descriptions. There are reproduction, the method of reproducing at the speed, and 
the method of reproducing like fast forwarding reproduction at high speed in rewinding 
reproduction, and it can respond to both methods also in this embodiment. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a block diagram showing the composition of the disk reproduction device 
concerning a 1st embodiment of this invention. 

[Drawing 21 It is an explanatory view of the disk reproduction device concerning a 1st 
embodiment of this invention of operation. 
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[Drawing 31 It is a flow chart which shows the processing which the system control part 6 of the 
disk reproduction device concerning a 1 st embodiment of this invention performs. 
[Drawing 41 It is an explanatory view of the disk reproduction device concerning a 2nd 
embodiment of this invention of operation. 

[Drawing 51 It is an explanatory view of the disk reproduction device concerning a 3rd 

embodiment of this invention of operation. 

IDrawing 61 It is an explanatory view of the disk reproduction device concerning a 4th 
embodiment of this invention of operation. 
[Description of Notations] 

1 .... A disk and 32 ... A digital signal processing circuit, 2 .... Optical pickup, 4 [ ... A delivery 
mechanism and 5 / .... An output circuit, 23 / ... A servo circuit and 6 / .... A system control part, 
31 / ... An RF amplifier and 7 / .... Final controlling element. ] .... The memory for earthquake- 
proof, 21 ... A spindle motor and 41 ... A memory control part, 22 
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